Catalytic role of a conserved cysteine residue in the desulfonation reaction by the alkanesulfonate monooxygenase enzyme.
Detailed kinetic studies were performed in order to determine the role of the single cysteine residue in the desulfonation reaction catalyzed by SsuD. Mutation of the conserved cysteine at position 54 in SsuD to either serine or alanine had little effect on FMNH(2) binding. The k(cat)/K(m) value for the C54S SsuD variant increased 3-fold, whereas the k(cat)/K(m) value for C54A SsuD decreased 6-fold relative to wild-type SsuD. An initial fast phase was observed in kinetic traces obtained for the oxidation of flavin at 370 nm when FMNH(2) was mixed against C54S SsuD (k(obs), 111 s(-1)) in oxygenated buffer that was 10-fold faster than wild-type SsuD (k(obs), 12.9 s(-1)). However, there was no initial fast phase observed in similar kinetic traces obtained for C54A SsuD. This initial fast phase was previously assigned to the formation of the C4a-(hydro)peroxyflavin in studies with wild-type SsuD. There was no evidence for the formation of the C4a-(hydro)peroxyflavin with either SsuD variant when octanesulfonate was included in rapid reaction kinetic studies, even at low octanesulfonate concentrations. The absence of any C4a-(hydro)peroxyflavin accumulation correlates with the increased catalytic activity of C54S SsuD. These results suggest that the conservative serine substitution is able to effectively take the place of cysteine in catalysis. Conversely, decreased accumulation of the C4a-(hydro)peroxyflavin intermediate with the C54A SsuD variant may be due to decreased activity. The data described suggest that Cys54 in SsuD may be either directly or indirectly involved in stabilizing the C4a-(hydro)peroxyflavin intermediate formed during catalysis through hydrogen bonding interactions.